Involvement of cyclic adenosine monophosphate in the stimulation of gonadotropin secretion from the pituitary of the teleost fish, tilapia.
The present study examines the involvement of cAMP in the transduction of the short-term effect of gonadotropin-releasing hormone (GnRH) on gonadotropin release in the teleost fish, tilapia. A 5 min pulse of dibutyryl cyclic AMP (dbcAMP; 0.03-3 mM) or forskolin (0.1-10 microM) resulted in dose-dependent surges in tilapia gonadotropin (taGTH) secretion from the perifused pituitary. The initial increase in taGTH in response to dbcAMP (3 mM) occurred within 6 min. The concentration of cAMP in the effluent medium increased about 20-fold after a pulse of [D-Ala6,Pro9-NEt]-luteinizing hormone-releasing hormone (LHRH) (GnRHa; 100 nM). To rule out the possibility that the observed effects were due to stimulation by endogenous GnRH release from intact nerve terminals present in the fragments, further experiments were performed in primary cultures of dispersed pituitary cells. Exposure (30 min) of the cells to forskolin (0.01-1.0 microM) resulted in a dose-dependent increase in taGTH release similar to that achieved by GnRHa (1 pM to 10 nM). Also 8-bromo cAMP (0.01-1.0 mM) evoked a dose-related increase in taGTH release. A 3-fold increase in the release occurred in the presence of isobutylmethylxanthine (IBMX) (0.2 mM), similar to that obtained by GnRHa (1.0 nM) in the absence of IBMX. However, when combined, the increase in taGTH release was 16-fold. Moreover, exposure of the cultured cells to GnRHa (0.1 or 10 nM, 60 min) resulted in a dose-related elevation of intracellular cAMP levels and taGTH release.(ABSTRACT TRUNCATED AT 250 WORDS)